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The Advanced Transportation Technology Initiative [ATT]|, with centers throughout
California, provides leadership, guidance and coordination in the development of curric-
ula and technical training programs related to alternative fueled vehicles and other
emerging transportation technologies. ATT initiative programs result in consistent, replic-
able curricula, services and programs tailored to unique regional needs while training
technicians to meet the challenges of tomorrow’s rapidly developing, technologically
driven transportation technologies.

National Automotive Center (NAC), in Detroit, Michigan, is the Nation’s unique labora-
tory for the development and execution of collaborative research to achieve military
ground - vehicle superiority for the U.S. Army. The NAC identifies dual needs of the De-
partment of Defense and the commercial automotive sector and then initiates joint gov-
ernment, industry and academic programs to develop and insert new technology into
current and future fleets of military vehicles.
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Scope

This course covers hydrogen properties, use and safety, fuel cell technology and its sys-
tems, fuel cell engine design and safety, and design and maintenance of a heavy duty fuel
cell bus engine. The different types of fuel cells and hybrid electric vehicles are presented,
however, the system descriptions and maintenance procedures focus on proton-exchange-
membrane (PEM) fuel cells with respect to heavy duty transit applications. The PEM fuel
cell engine was chosen as it is the most promising for automotive applications, and its
transit application is currently the most advanced.

Specific fuel cell system descriptions and their maintenance is based on the Phase 3 and
4 fuel cell buses designed and built by XCELLSiS Fuel Cell Engines, Inc. This information
represents the most complete description of fuel cell bus maintenance currently available,
although it cannot cover all hardware configurations and variations or anticipate future
developments.

Fuel cell technology is proprietary to those organizations developing it, and subject to
patents, confidentiality agreements and copyright. Consequently, the details of fuel cell
stack design, their construction methods and fuel cell engine control systems cannot be
presented in detail.

The various methods of procuring, storing and transporting hydrogen are presented, but
the practical material only covers hydrogen stored on a vehicle as a high-pressure gas.
This course does not include hydrogen produced by means of an on-board reformer, or
stored as a cryogenic liquid on a vehicle.

This course is part of an emerging curriculum under development by the College of the
Desert in support of a “Tech Prep Associate Degree” in Advanced Transportation Tech-
nologies. This program starts at the high school level with basic automotive technologies
and progresses through a rigorous program that includes instruction in electronics, en-
gine performance, alternative fuels and advanced power train technologies. This manual
is one of the primary reference books for the study of renewable energies and the use of
hydrogen as a fuel for transportation purposes.

Completion of this course does not qualify the student for high-pressure cylinder certifica-
tion or for any other form of high-pressure gas certification. The College of the Desert of-
fers the following related courses pertaining to CNG high-pressure gas training and
cylinder safety and certification training:

e CNG Cylinder Safety and Certification Course (12 Hour Course)

e Medium & Heavy-Duty Gaseous Fuel Engines and Fuel Systems (40 Hour Course)
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